HEAT, in some crude form or other, has long been used for the relief of pain in any part of the body, including the eye. Heat is also used in treating disease, even without pain.
Crude heat or external heat, i.e., heat generated outside the body, mnust exert surprisingly little therapeutic effect when applied to the eye. The penetrative power is minute and the resultant hyperaemia is very superficial. The chief therapeutic objection, however, is that it is impossible to maintain the initial temperature, once the application is made.
A method of applying penetrating, persistent heat to the eye is possible by the use of the diathermy current. This current is a to-and-fro, alternating, current, wlhich is made and broken; that is, enters and leaves the body, at a rate of from one million to three million times a second. The current that enters the body is sufficiently powerful to be dangerous, were it not for the amazingly high periodicity, wlhich enables the current to leave the body again before it can kill person or tissues. (I may here interpolate that I am discussing medical diathermy, as distinguished from surgical 4IHE BRITISH JOURNAL OF OPHTHALMOLOGY diathermy, where coaoulation necrosis is actually aimed at and achieved). The effect of the resistance of the tissues to the rapid passage of a strong current is to raise the local temperature of the tissues in the path of the current, the temperature area being limited fairly closely to the area of the electrode applicator. This means that the diathermy current applied to the eye heats uniformly, raises the temperature of the entire contents of the orbit, not merely the superficial epidermis. The physical effect is that of putting a poultice through the eye, or, rather, making a poultice of the eye without destroying it. Bier's methods of producing active and passive hyperaemia and their effect in the treatment of disease are sufficiently well known. The difficulty hitherto has been to produce this in the eye. Diathermy produces an active hyperaemia of the eyeball and adnexa.
One can divide the action of the eye diathermy into two parts. 1. Heat, for the relief of pain (and perhaps also a factor in the actual treatment of a disease process, though this is a difficult matter to prove or disprove).
2. Hvperaentia, as the primary therapeutic factor of the process.
Eye diathermy was first employed by Iredell and MeadowsRyley primarily for the relief of pain in a case of glaucoma (Proc. of the Roy. Soc. Med. 1918,. The man was already completely blind-and was admitted to hospital for removal of the eye because he could no longer bear the pain. As he was already blind and no worse could befall him, diathermy was applied, with complete relief of the pain and the saving of the eye.
A series of varying cases were then done and good results were claimed. In spite of this the method was not taken up. I soon found out the reason.
In 19265, Mr. Meadows-Ryley asked me to give diathermy to a patient, a woman, suffering from retro-bulbar neuritis. The pain had resisted all treatment and prevented the patient following her occupation as a masseuse. Six treatments with diathermy cleared up the pain completely and there has been no relapse since. I then tried other cases, but found the electrode used by Iredell was too dangerous and unreliable, besides being difficult at times to apply. I lhad several bad frights with it. Finally I gave it up until I was successful in devising a new diathermy eye applicator (Brit. Med. Jl.. 1, 1927) , which makes the treatment safe in skilled hands and with a trained assistant.
This diathermy eye electrode consists, in principle, of an eye bath with a stem. The bath has a rubber protection where it fixes into the eye socket and has a projecting wine-glass stem by means of which an assistant holds the electrode firmly in position on the patient's eye. 'rhe electrode is sterilised by boiling DIATHERMY CURRENT IN EYE DISEASES after each application, another being used where two eyes of one patient are treated. I find it better to apply the electrode dry, rather than wet, which I did at first. It makes it easier to fix and to hold in position.
The patient lies on a table on one pillow with the head slightly extended. After the electrode is in position, warm, sterilised, normal saline is poured in through a connecting glass tube leading from the hollowed platform of the wine stem into the eye-bath. The eye-bath is pierced with a metal terminal, which is connected to one pole of the diathermy machine. There is also an air-hole.
The other pole is connected to a handle electrode which is grasped in the patient's right hand. This handle electrode for the second pole facilitates the giving of treatment to numbers of patients, particularly in hospital practice. It is not necessary to apply large metal electrodes with interposed layers of lint, over the back, chest or abdomen. The handle is grasped in the patient's right hand, whether the treatment is being applied to the right or the left eye. A sand-bag should be placed under the right forearm, so that the patient does not get cramp in the muscles of the forearm through strain. He is told to grasp the handle firmly, but not fiercely and is warned not to let go, as there may be a spark, or even an actual burn if, on letting go, contact is diminished to a small area.
Preferably, the assistant holding the electrode on the eye should be seated, as there is sufficient strain in holding the electrode in position and looking out for leaks of saline, without adding to it. All of nmy nurse assistants have appreciated the difference of giving the treatment sitting instead of standing.
It does not matter whether the eye is kept open or closed during treatment. The patient should be told so and also that he should not try to open or shut it after the electrode is on, as this may cause the electrode to shift a fraction and to leak. The warmed saline should be poured in till it just reaches the level of the air-hole in the eye-bath.
Patients are naturally afraid, as electricity applied to the eye sounds a terrifying and painful business. Before the first treatment, therefore, it is necessary to reassure the patient and to gain his co-operation, which is necessary for the best result. He is told that he will not get any shocks or feel any pain, but that it is absolutely essential for him to lie quite still. He will feel a gentle warmth in the eye, gradually getting hotter. As the current is increased he is asked if it is too hot. If it gets too hot, he is told to say so, but is warned only to move his lips and not to nod or move his head in speaking or in replying to questions. All patients are nervous and afraid of the first diathermy eye treatment, but the first treatment completely re-assures them. Two treatments a week are usual, but never more than three treatments should be given in any one week.
The amount of current the patient will stand without pain is the amount that should be given. The current should be increased as slowly as possible. The patient usually feels nothing until lie is taking about 200 milliamperes. The average dose is 3.50 to 600 milliampAres. A few will stand 500 milliamperes. Very rarely 600 milliamperes will be borne, but never for more than one minute. In most cases the current had to be lessened considerably from the patient's maximum before the end of each treatment. I used to advise the patients to wear large, dark goggles for a few hours after each treatment to protect them from light and wind but I never do so now. It does not seem to make any difference to the patient's comfort or to the effect of the treatment. O)ccasionally in very old or nervous subjects, there is a transient vertigo immediately following treatment, necessitating the patient's lying down or sitting for a few minutes. Otherwise, there are no illeffects.
Constant care is certainly necessary and the patient must be closely watched and not left for a moment while the current is on. With these provisos, one can say the treatment is perfectly safe, though I can imagine dangerous happenings in the hands of an unskilled operator. It need hardly be added that eye diathermy is not a form of treatment that an unqualified person should be allowed to handle. The length of time over which eye diathermy will extend must vary with the individual case but in the usual chronic type of eye disease for which it is suitable, it may be reckoned in months rather than weeks. I have had several cases whiich were treated continuously for over a year. My experience of acute cases has been limited to one: a man with double, severe, gonorrhoeal conjunctivitis. Three applications of diathermy to each eye sufficed to resolve the condition completely, without any subsequent relapse.
An important point that I insist on is that eye diathermy must be constantly controlled by the 
